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(54) RADIATION SENSITIVE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radiation 
sensitive resin composition which is excellent in basic 
performance as a resist, such as high transparency to 
radiations, excellent pattern shape, a wide margin for 
exposure, sensitivity, resolution, and dry etching 
resistance, and is adequately usable as a chemical 
amplification type resist. 

SOLUTION: The composition consists of (A) an acid 
dissociative group-containing resin composition which 
has the recurring unit as expressed by general formula 
(1) and is insoluble or hardly soluble in an alkali. The 
composition contains a resin which is made easily 
soluble in alkali when the acid dissociative groups are 
dissociated, and (B) a radiation sensitive acid generating 
agent. In the general formula (1), A denotes a hydrogen 
atom, a 1-4C straight chain- or branch-like alkyl group, 
a 3-20C monovalent alicyclic hydrocarbon group or 
monovalent oxygen-containing polar group and R 
denotes a hydrogen atom or monovalent organic group. 
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t£ © a - t Fn + i/>!fA7^J;Hixf;H ; 
( ^ £ ) 7*'JBihU;I/, a-^nnT^Un — h'J;k 5 a h > — h V >l . v U y 
= hU*, 7vnr. h ij;V > ^itn>-hU;l/, s/ h ^ n > - h U ^ , ^^ay - h'J;l/ 

^ © fi& fn - h m Mb «i ; 

7 i"J ;V 7 5 F\ N , N - 'J * 3 ;l/ ( # ) 7*U^75h\ >oh>75F, 
?H , y75F, 77;l/7 5Fv ^3>7S K > ^F73y75 h\ I'io V7 5 K« 

© ^ IS Si r =• K fb » : 

N - ( ^ * ) 7^ 'J o>f ;l/t;l/*'J y, N-tf^;l/-e-;*j:/nv^#A. N - If x rt/fcT 

pijFy, e - ;i/ tr y y y , if - ^ 5 y - ;i/ «s © ft& © $ g tf x )V ft « ; 10 
( y. # ) r^u;i/^. Fyl, v w yfk, & 7J< v u-r ym. >im. z^ym. 
, & # * =3 > n , ->h^n>M. is zk 3/ h v 3 > & , *4y^ymm<D^mm*i frftym 

[ 0 0 3 2 ] 

1, 2 — T&^yz y i? — A>i/ ( y * ) 7^ji/-F, 1, 3-7^"?>*yy*-*, 

-y (^?) 7i"JU-F, 1 , 4 - T $ V J/ * y V * - ;V 5> ( y $ ) 7 * U U - h , MJ 
i/^nf*-;l'i'*^f n-;^y ( y * ) 7i"J U-hf <DW«lRft**ftfi*WtS^ 

[ 0 0 3 3 ] 20 

y 3- l> y 9 V 3 — ;1/ ( y * ) 7^UU-h, if l/y^'j3-;l/-y ( y 5> ) T & V Is — 
b , ^n^Uyyj ( y £ ) 7i"Jl/-h, 1 . 6 - A + > 5> * - )\> *J ( y # 

) 7^'JU-F, 2, 5-5>**-Jl>-2, 5-'N**yft-/l'y ( * * ) T^UU-h 
, 1 . 8 - * * # V 5? * - A, V ( y # ) T 9 V U - h % 1 , 9 - y i- y 'J * - ;l/ ( y * 

) 7^'JU-F, i, 4-ex (2-tFo*y7Dif;p) ^y^yf ( y # ) r^uu 
- K l, 3-ex Fn^-yyne;!/) > € y ¥ ( y # ) 7^'JU-Hot 

# 5i w k v t , fa © n o ig l m « x m 3ft t- * t± 2 m &l ± # # & -r 5 c t W T* # 3 0 

[ 0 0 3 4 ] 

mm (A) fC 33 ^ T , *g 9 3S L ¥ {£ (1) CD##spf£, ^HlOilL^ffiKjttbT, >i 3? . 30 

i o * ;v % &L ± % »SL<S20t;v%tt±?*4. c © » ^ , ^t>jgb#{i (1) ©# 
W * AM 0 * ;b % * ffi T* » , U^Xhi:LT©»^14tlfeJ;t>*^^-V^^©St^^J^^ 

^ + »c§5sn^s§o $ fc , ^^iit'tt»^$*--r?)i^f9jgLm{ii©-a-i+«'J-&«. 

, I0~80tAX, »^L<tt20~60^e;P%T'$>^)o 
[ 0 0 3 5 ] 

urns (a) 0>j*fcr, zv&m k> ii Lmf4fc*fis-r zmfs&^mm&ww*. 

-**^KSI. s^r — 2/ KSK y*7y;i'^-* + y FI> t V <fc «b ^ © v 

ffimm-ericmmz tizmmt lx it, w%.a. n-^y*y, n-^*vy, n-^-rz 40 

u^e^s^r^ym. y^noi^yl, 'v + t^f Uy^7n5 F, ^cia^O-tf^^©^ 
oyvfbK{b*iiea:ifllif^. Sln-7f;l/, -? n \d * yW.* =3- 

>i> m © ffi fti ts jv # y m x 7, 7- )\> m ; ^ f ^ x f- ji y h > , ^f;Kv7f;HFi', 2- 
^7?/y|0^F>l;f F7tFD77y, s^>?h*^x^>«. ^xF^-yx^y 

$ft, UBI^CftUSSSIfttt, 1«, 4 0 ~ 1 2 0 °C, »S b < ti 5 0 ~ 9 0 50 
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6 o , s *s ra « » am, i ~ 4 8 n# m , ffJL<ai~24^^T*S5. 

[ 0 0 3 6 ] 

mm (a) 0y*^-5i-i/ 3 y^nyh^77^- (gpo tis-f 

Sii¥i|»f i («T, rMwj ) ft, IS, 1 . 000—1 00, 000. 

£ L < tt 1 , 000 — 50, 000, $e>fi:»SL<« 2. 00 0 — 50, 0 0 0 7* 

3 » « Rg (A) <D M w *M , 0 0 0 *ir», US?Xhi:Lfci:#£>iS§!&14tf 

ffiTt5i(pl^S0, 1 0 0, 0 0 0 *1^5^ U5>xhfcLfcfc*oa«tt*<ffi 

£ ft , (A) OMwty^;1-$i-->3yi'DVh^77-f- (GPC) tc «t « # 

'JX^-b>^WiS(¥^^?« (ttT, I'M n J h^Oo ) t©J± (Mw/Mn) « , M ft 10 
, l~5,$f*L<«l — 3T'ife5, 

fc*5 % WBS (A) it, Any>, &JK3S©^M»tfil>fci^KH#3:L<. ^n&c£t>. 1/ 

itf-pts, mm (a) (D«iafcLt(i, « a ar , 7j<^, m^tammcoit^mmmm^ 

% c i: T* f § <, 
[ 0 0 3 7 ] 
( B ) fiEfr 

* 18 flH 3 (B) gftfc: J: 0 Z &1&Mm&m¥£2Lm (JWT. rn 
»iS! (B) J ) *>545. 20 
®&3iM (B) tt , 13CCJ:i)«4Ufci»Oft«li:±oT, 8t i£ (A) tpicW&T 2>&m 

is m <d \s v * b z - ^ * m f&? % ft m * m r z t> <D r* & % o 

±m&¥Z3iffl (B) £. ITS, igttft*Xtttt»*©J&»fc<k 9 c 

ts c ii wry* zit&yatfimif t>ti% 0 ±mm^±m cb) i:tti*«ic(i, flut*. 
it&vamttmif % c t % a ±i2®#8£3ij (b) « % n#ai?)B^TU<, 

[ 0 0 3 8 ] 30 
± IE » 58 £ »J (B) tit, h U 7 x ^ ;l/ X ^ ^ A 7 ^ 7 /l/ * n - n - 7 * ^ X ;!/ * 

* — b , F'J7i-;VX;l/$-7A^-7;Un-n-tHyx;V*^-F, l - (3 
, 5-->*)if;l'-4-tFu + v'7i-^) f F7tFnf^7i-7i/t7;l'tn- 
n -7 $ y Kfofr*.— V . 1- (3, 5-S>**-rt/-4-kFn:£S/:7i:=.;l/) r h7t 
Fnf^7i^H^-7;^n-n-*^yxib*^-K 1- (4-t Kn + S't 

7 2 \sy - l - ^ ;U ) x h 5 t: FDf*7i-H;t7;^D-n-7^x;i/**- 
K 1- (4-tFn + ->t7^1/>-l-^;V) rh7tFaft7i-7A^-7A 
tn-n-4"^yx;i/*^-F, 1- (4-n-^"h^->7 v ^^U>-l--l';l') T^h 
7tFnf*7i^7i;t7;^n-n-7^>X^*^-F 1 1- ( 4 - n - 7* h + 

* * - h , l- (2-t73'l/>-i-^;l'-2-4-*yif-;l') fF7tFnf*7i 
^n/t7)HD-n-7^X**^-F, 1- (2-t7*UV-l-'f*-2- 
t*Vxf;V) f h 9 t Foft7i-')i^-7/P*n-n-*HyX;l/t4-Fi 
07y-;l/S4tt8x;l/*-«>AfiOilXtt2itt±*!iFSl/^t<!)i:l/Tf(fSC 

[ 0 0 3 9 ] 

* x ± IS &! fg £ 3<J (B) O^Ofl&OJIttflUfcLT, i/*7xX^3-F-7i»F'J7;l/* 
n ;>< # y x ;V * * - h , S> 7 x - ;l/ 3 — F-H/t7;I/*D - n - :/ # > X * * - h 
, ^^x^;l/3-K-'>A^-^;l/^-P-n-^-^^y7.;l/ih^-h, ^ x ( 4 - t - 7 

* )\s7 x :=.;!/) a-F-^iFn^^P^yX/Kt^-F, tfX ( 4 - t - 7 f- )\> 7 50 
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3 — K — ^A/S — ^/i/^n-n-*^*^;*.;!/*^ — F. * n -\ * ;l/ • 2 - 
^ + VJ'^n'\ + V;l/' ^f/l/X/l/^^^Ahn^^P^yX/b^^-h^ S> ~> ^ n 
-\ 3=- )]y - 2 - * + V i/ ^ B ^ + '> A X ^ * = !> A > 'J 7 * O ^ * > X ;!/ * * - h , 2 
-^*VJ/^nA*j/;l/j;^f;l/^;l/^i^Ah'J7;Wa^y^;l/*^-F, N - h 
U ^ ;l/ * p ^ # y x ;U * — ;!/ * * tT s/ * n [2. 2. l ] A/h-5-iy-2, 3 - 

i/'A^I + i/^U'^ N-/t7;i'tD-n-7^X;l/*r;l/t + ->k*v'i'a [ 2 . 2 
. 1] '\7"h-5-xy-2, 3 - i? X >V i/ J 5. K , N - — 7;l/^a-n-^"^^ 
;/ X * - ;l/ * ^ 2/ e ^ a [2. 2. 1] '\7'h-5-iy-2, 3 - is % )V & * is 

U\ n - t f n*->x 5 F h 'J 7;^ n ^ ? y^**^ - h , n — t F b + •> 10 

Xi">>^5 hVt7**P-n-r#yx***-h, N - t: FP*->X^>y^5 F 
:7;l/j4-p-n-5j-**:/;*;b** — K l . 8-t7^1/>->*A;l'#y|-i , U*F l J 
7 /V * p * * V X ;l/ * * - b a§ o i ixtt 2 « W ± * » * Lv^oi ITf tf§c i; T 

[ 0 0 4 0 ] 

±mm$££M (b) ©^#»K:oi/>Tt4«ftifiStta < , ^sc^cTaiRstsci 

tfTtS. ffH<(i 1 ± IB Hf JJI (A) 1 0 OllSiicMLt 0. 1-2 0119, «fc t) 
£ L < & 0 . 5~2 0Ra». Mte#8:L<fci:0. 5~10JtBg|5T'fcSo±fB^5g£ 
ffj (B) <D#^*£0. l KS8S(± i: f § s iSSD'Iitt*i^±?^5<:i:^r't 
5©T-0f U\ -7?> ±IBIgf§£#J (B) cD#W»^2 0K»gl5«Ti:-r?.i:, HHMB. 20 

3: |5§ it £ C £: # T- £ § <D T' » i: 
[ 0 0 4 1 ] 

* ?s s m m it « as m & m c b . & s t is i; t . m & m. %\ m m . n m s 14 #j , « jk ai 

HF® #a©^inSiJ«:BB^-r 5 C £ T? # So 

M£lft«; Bftfc<J: D K5S£9J (B) A^tt5»OU^7, hSK^fcfcW-S 

S£ifc5iii£flfJ£PL, # g ft liB :}=> 3 £ L < &vMb¥SlS*«U&J-r«ffffl**-r*^ 

c o <fe a ai&t£*»j»aii*6B-& , r s c t \c <fc d > wzn%&MMMV£mmmi$.v>i(Dmm.$: 30 

m%T*<Di§\%W%mffl (PED) ©SSI&lciSU^xh/** — :/©*8*I£{t:*«i*.3e:i: 

# t? # , 7 , o>b7;Sfittk:i»T«nftffl)a«j«'ff6n5. 

14 tf^ It L * g Ml * ^ It *F * L v» o 

<i<d & o Ksmmmmit'&V!} t lx mz.it, tib-hs^ (6) 

[ 0 0 4 2 ] 
[ ft 1 3 ] 

j 40 

R 16 N — R 16 (5) 

[ - US s£ (6) K *5 v> T , & R 1 6 « ffl S fc: n iL ic 7k m M ? . «SI*,L<{*#IH!*<0i»« 
[ 0 0 4 3 ] 

T-aftis^t^ft («t, r#g^ib^t/ (-n j t^r> 0 ) x ra-a-^rtfcSSJK?* 
2 mm-? zit&m («t, rs-gjjMt-&» (p) j t^?o ) , iii?%3iwitt 
z> # v t s. s it-SWn^M-Ste (JWT\ £ftt>*£ttbx r^mmit&Va (^) J £^o a 



(13) 
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[ 0 0 4 4 ] 

£ mm it ism ( >T ) fcLTtt, #J * tf , n-'N^Jl/TSi'* n - 

ti'f ;l/7$>> n — ;z;P7;>« n - f ^ 7 ; > v ->^nA + i/il/7; > ^ © * / 
(~>^n) t fr* )VT ^ym : V - n -7 ^ ;U 7 5 ^ , ^-n-^^f;l/7^, $/ - n 
- * ;l/ 7 5 > , ■>'-n-'N7'f-;l/7S> 1 i?-n-*^^-;l/T^V N ^ - n - J x ;1/ 
75y, - n - fi'^/Sy, 5/ ^ a 's + S/ ;!/ * f- )V 7 5 y % ^->{'B'\^i';I/75 ^ 
<D ^ (S/^a) 7 * ;U 7 5 V « : h'Jif;l/7 5V, h 'J - n - ^n e;l/75 h 
'J-n-7^;V75y, MJ-n-^>'?->l'75>\ F'J-n-'N*i'*7 5^ 1 h U - 
n-'\^f^75>, MJ-n-^i'f ;l/7 5>, h >J - n - / x *7 5>, h'J-n- 

f* ;v 7 5 y > ^ n *\ ^ ;i/ v * f- >v t =. y s * ^ ;b s> s/ * p ^ * s/ ^ 7 5 y > h u s/ 10 
^n-\^:y;u75>tpcDhy (iy^a) 7;l/^;u75>«;7x«;> x N - * )\> 7 x U 
^ N, N-v^^l/Z-yy, 2-^f;V7-'J>', 3-*^;l/7xij;/ N 4 - ;* ^ ;l/ 
7 x y > , 4--hn7-'JV, ->"7in;l/75 MJ7xx;i/75:ys 7" 7 ;b 7 5 

[ 0 0 4 5 ] 

^mmitSty} (a) fcLTIi, x.^Uyzs7S.y, N , N, N ' , N ' -tF7 

^^^X^U^yTS^, fh7^fl'V->*7^, 'N + U-^f UyfTSy, 4, 4* 
->;7?/^7j:;;W^, 4 , 4 ' -->'7 5 7 ->*7i^;H-t;K 4 , 4 ' — VT 
5/Ky>/7xy>, 4, 4' -^7?7^7i-;I/7^, 2, 2 - b£ X (4-75/ 
7x-;l/) 7n/(y, 2 - (3-7577iX;l/) - 2- (4-75/:7xx/i/) 7d;1 20 
y % 2 - (4-75/7xx;u) - 2- (3-t Fn + ->7x^;l') 7n/0, 2 - (4 
-7577i-/b) - 2- ( 4 - K n 7 x x;l/) ^n/O, 1. 4-tTX [1- ( 
4-75/7i^;l/) - 1 - ^ ^ ;l/ X ^ ;l/ ] ^ V -tf ^ „ l, 3-tTX Cl- (4-757 
7 x x ;l, ) - 1 - * =f- )\> X ^ As ] V -if > , tf X ;b75/xf ;|/) X - -7 ;b 

, (2--7xf;l/757xf^) x-f *f tf S C tf? t *. 

$£jRffc^«i tutti, 09*.tf\ ^yxf uyy = V, *iJ7U;l/75y, 2-^ 

^;l/7 5/ xf^7^J/l/7S KOl^#«*P1f S C i: # T* # 3 0 
[ 0 0 4 6 ] 

tu IE 7 5 K3S#W-fL"a$3i: Ltli, 00 A tf , N - t - 7h*f***-;^ - n - 

;l/7 5>, N - t-7F*'>*/l'*x^v;-n-;x;P75y, N-t-7h*'>*;H 30 

x;l/S/- n -f'>A75 > > N-t-^h^^*;l^#x;V^S/^a^\^v';V75>, N - 

t - y h * y # ji tf x ;i/ - i - t v y =f- )V r 5 y * n - t -yh^r-y^i^tf — ^-^- 

^f;V-l-7^vyf;l/75y, N, N - ^ - t - 7 h + ^ ^ * x ;!/ - 1 - 7 > 
7;l/7$y, N , N - $7 - t - 7h*'7ii;^x;l/-N-^f;l'- 1 - 7^vyf ;V75 
N-t-^"h^^*;l/*x;l/-4. 4' -■775/-77ix;l/^7, N . N - ^ 
-t-^h^^A^tfx^^^^/^U^v^^V, N, N . N * N ' -xhv-t-^" 
h^->*;^fx;l/A^t/f Uyy7 5>> N . N ' -i^ - t - 7h*i'**#-* - 1 
, 7-^757 / n7?>, N. N * - - t - "7 h ^ 5/ il )\> tf x ;l/ - 1 , 8-'7757t 
^7 * > , N, N ' - 5> - t - °f V * *s iJ )\> tf x A, - 1 . 9-'7757/t>, N , N ' - 
->* - t - 7h*->*;I/#x^ - 1 , 1 0 - 'J 7 5 / 7 s * y , N , N ' -<;-t-7F4 1 '> 40 
* ;V # x ;1/ - 1 , 1 2--77;/Fr*y < N , N - *? - t - 7 h > * A/ tf - to ~ 4 
, 4 * -y7;y-77ix;M^, N - t-7h*-> A ;I/«i;HyX-f 5^ V — » 
N - t-7h + '>A;V#x;l/-2-^f;H>X^5^v"- ;l/> N-t-^h + s/A/U* 
x;l--2-7xx;MyXl'5^y"-;l'f ON - t - 7 F *->*;l/#x;H$* 7 5 7 ft 
^ » © S ft^ , *;bA7 5 H, N - * ;U * )\> A 7 5 H , N . N-f^A**i75 F, 
7-bh75 F> N-/f^7tF75 F, N, N - -7^;l/7* F 75 F> /nM>7 
5 F, ^>X75 F, IfoU N-^f;HJniJ Fyf 4f 5l fctfT'f 5, 

[ 0 0 4 7 ] 

M!S7V7(k-&ttt Lt(i, P * tf , ^;^u7, l . i-y*^^^7> l 

, 3-<7^f;P7U7, 1, 1, 3, 3-rF7^^7u7, 1, 3 - V 7 x x ;l/ U 50 
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Ts b v - n - v urmzmif z> c t &-vz % . m le ^ ^ m *g sfi at it ^ t l 

e'J'>*y, 2 - * f- Jl tf u v y > 4 - ^ ;l/ tr u s> y , 2 - x ;l/ tf U 'J y , 4 - x ;P 
tfUi^y. 2 - y x x ;U tf 0 i?y, 4 - 7xZ;l/t!'Ji/"y > 2 - ^ f 4 - 7 i -/l' ^ 
y s; z/ , - n^^/, - n^y^, xn^-^T'^F, ^/'Jy, 4 — fc. Fn + S/^/'J^ 
, 8 - t * •> ^ / 'J > > 7 ^'J y I © e 'J V I ; e 7 y , 1— ( 2 - F n + 
x ;U ) fcf ^ v J? ^ © k? ^ v :>* > M <D (5 fr, t! =y V y , tf =7 V — >V „ t? y ^ ^ > % ^ 7 

if y >■ , y y > ^ tf p y y , e^uyv, 3 - tr ^ y y - 1 , 2-7n;o->^-;i/ 
, t;l/*'JV, 4 - ^ ;b * ;!/ * y y , 1 , 4 - -7^f ;I/t:^7->*y, l , 4 - s> r -if £ 10 
~> ^7 □ [2. 2. 2] ***>SS***fSCfc#-C#5o 
[ 0 0 4 8 ] 

^ m it & m m # » * l ^ . 

ntsmm&wimmmte . * a ■?? * & « 2 m&L±*m'&L-c&m + s c t^t't 5. 

[ 0 0 4 9 ] 

i-7'^'v>^>7j;V#>'^t-^9 L ;l/, 1 - 7^vy^y*;^yi t - ^h*->*;P 20 
si? x ;i/ ^ ;b „ 1 . 3 - r 2" v > # y v * ;b # y m & - t - f =f- >v , i - y y $ yffi 
m t --7^)1, i - r ? y $ y mm t - 7 h * is *> >v # - * )i . 1, 3 - 7 # v y 
*v*JVtm*J- t - r^-;i/*©T^v>*i/|ii*{*:« ; 

n — ;l/ i? 2 - x h ^ ai 5=- , -r ^- ^ ^ n — ;H2-->^D'\*i/;^^>'Xf-;K V s 
t + yj-zHS-^ + yy^PAt-y/K 7 s :* 4- -> n — ;V & T" h 5 £ K a t! v x ;U % f 

y h n - ;V m t --7=f-)\>, y F3-;H!!t-7"F + -y*;^-;Mf;K »J F3-/H2 
-xh^v'xg 1 ;!/, y Fn- ;l/g2-y^o'\4 : ->;l'* + yxf)l/ 1 U h n — ;H3-t 
* V :> * n 'N + >- ;l/ , 'J Fn-;l/|f F7tFntf7x;K yha — rt/K^/Sa/^i'h 30 
yiXr/UC'J F3-;HiXr;H 

[ 0 0 5 0 ] 

c <D «fc ^ 3ft W ffi S 14 ffj L T « , 0>J Z. If , #ij**->xf by7 7U;l/x-f ;k # V * 
*-yif i/yxf7 l J;n-f;i', ,f yt^-yif uy^b-i'^x-f ;k u * 4 s - 5/ x 

f l/yn-t)f*7ix;l/x- t-;!/^ #ij >J"+-yif l/y n - /x;l/7i-/H-f ^ 
, $yxf l/y^'jn- fyVyttls— I'Jxf l/y^'Jn-;l/-yxf7 1/-Hoy 40 
x 4" y m W ffi m 14 #J © K s KTSSST*, K P 3 4 1 ( « S 1t ^ X M ( « ) S ) , 5j? y 
7D-No. 75. UNo. 95 (*#aft* («) H) , X7hf^EF30 1, RE 
F303. I1JEF352 (F-^i/D^)y («) 1) > * IS 7 T v 2 X V 1 7 1 . W 
F173 (*B:*^>* lb fll ( « ) « ) x 7P5-FFC 4 3 0, p| F C 4 3 1 (tt 
SX'J-XA ( « ) m ) . 7tt#-KAG7 1 0, f-7oyS- 3 8 2, ISC-1 
01, HSC-1 02, PSC-103. ISC-104, B S C - 1 0 5 , HSC-1 

0 6 (Mss? (80 Si) f *f ifsc t^-etSo 

[ 0 0 5 1 ] 



(15) 
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celt, ftuck D*o*isi***(it5^ffl**tfeoi?, mti&ttm&mmm.f&va(D 
ccD&v&mmMtLTiz. 7th7xyyi, ^yv? * s ym. 1"7 z u > a * 

-b ;i/ % x ;t > > n — X ^ :/ # ;U , fcf U y gf ^ r^h^-t^HK 7i;f7^ygl* 

$ 6 tc , ta e w ft (o m to sij t b t « , z t >\s * v *s m&mm . m m m ft © « a & * io 
*-rsffi»?or;i/*uis»tt»j«iS!i» /> i^-s/ a ym±m. m&nmitm. mmmm* 

[ 0 0 5 2 ] 

iSB fiS 3%) ?g & <P I! gj 

~50li%« Sff L<ii 1 0-2 5li%i:45<!:^(c, HgMlc ®M L K <D % , m * tS 

o 

M IE m fiK «B iS © H Si fc: ffi ffl £ ft § fflf #J i: L T « , M * tf , 

2 - 7 * y > , 2 - ^y ^ j y , 3-^fib-2-7^y>« 2 - + -9- y ^ > 4 - y f 20 
;i/-2-^^^/^, 3-^^)i-2--^y^yy, 3, 3-£ ? y7 t ;i/-2-:/*y>> 
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